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(54) INSTRUCTION SUPPLYING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an instruction 
supplying device capable of reducing the capacity of a 
program and that of an instruction memory. 
SOLUTION: In this device, an instruction memory part 
21 is provided with an instruction memory 22, an 
instruction length memory 23, an adder 24, a buffer 25, 
and a decoder 26 and constituted so as to 
simultaneously read out the contents of the memory 22 
for fully storing a variable length VLIW instruction 
constituted of only one or plural element instructions to 
be executed in parallel up the maximum number of 
instruction execution parts as one word or two 
continuous words and the contents of the memory 23 
for storing the number of element instructions 
constituting each variable length VLIW instruction by 
using an instruction address of each applied element 

instruction. Then only parallel execution enabled element .VK; ; « i 

instructmons specified by the number of element b ^ 

instructions read out of the memory 23 out of plural * 

element instructions equal to the number of instruction execution parts applied to one or two 
words read out of the memory 22. i.e., only a VLIW instruction to be read out. is selected and 
supplied to one or plural corresponding instruction execution parts. 
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CO^m^^CD^*.. l5fB^^:^y^U J^y^^ffiLfcg 

:^^^y <tsi^^icg^^a3L. 

^s>^Ucfcyg^^aiLfc^^^^a-c*iS;^n^^5ij 

feci: ^ i^st -r ^^^«*&smo 
im^m 3 ] luiB^^s^ ^ u cj: y m^m Ltz^m^ 

1 X^i2 0^p^4^;^l^(::tHKa)^^tt^SSMo 

[if 4 1 ±mm^m 1 xtt 2 (Di^M^izmmo^ 

NOP^^ (Non OPeration^^) SSA'^'^C^^C 

mmLxmm^^^^e^jiz^mi-^zt^^mt 



[ii*^6] m^dmmnnmit. v l i w (very un 
g Instruction Word : m^m^i&u^^) mmm^m 

[O O O 1 ] 

a (Very Long Instruction Word : ffl^lJ^^titS^^M 
[0 0 0 2] 

A< ^ P ^ S g * @ ^ -5 3Ei< rT ^ I r ^ , 

[0 0 0 3] V L I W^3fe5iJtf®[ti (Very Long Instru 
ction Word : Mg5^iea«^^^3fe^f]ttS«) I*. MlZ 

lb r -S» ^ C 5 ^ -e =3 >y ^ ;Ei<ge T^T 5 OT?. 

[0 0 0 4] mx,\t. :i(oma>^m%Yn^tLx r/s.^. 

V— &/^^ — V> =i>ezL— 5^ ■ 7— ^i^^^-V - 
IStl- • ■ fFffi<DSa6«iT::fP-5^-j (SgB P 

tt. 199 2. pp312-'323) IClHe^ttfctO) 

[0 0 0 5] ll3i^«&3Sa>vL I w^M^m^acDlS^ 
$^-r^T?&y. c:c7)jiiiz^3iNr. vLiw^it^Jtt^ 

^^>^ySPl 1. HfrSPl 2 (H^raJl- 
N) . Rxfi^-J7.^yr^JU^ 3*^t)1lt^^^^^o 

[0006] ±iB^^y^y3i 1 1t. ll^TgP1 -Nc: 

[00 0 7] LfcA<-3T. ^^>^yai*^t)^*^£li**L 
3 2 xNf*:/ h<t?5:y. l^afZ:g<?S:^o 

[000 8] — Kt^— I*. 
^<7)uvx^$ie^-r#sB (xi*us?x^(C'is.-r^^ix 

^) T*^-5fci6lctt. «'llfraJ;b<2-^CDA:^:t^^> K 
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[00091 ^ 'J ^ 1 1 I*. V L I W^^:^ 

0). NOP^^ (Non OPerationtfe'^) ^^tfe^&i: 

[0 0 10] |g4tt^^^^a):7;i-— -7*:/ h$:n^-^-|a-C: 
[o o 1 1 1 a4lr^-rct 5fc. — flgW^Srv L I w^3fc 

^^^^^^^ LT^trv L I W^^(±. 1 0<7>5^SS^ 
[ O O 1 2 1 5 it^ikO V L I WSMJiJtt^LacD^^ 
[OO 1 31 lg5|ZfcU^T. ^^-/^'JgUl 1 I*, 

strli. V L I w^^i . V L I w^^2. :BlXSv L I 

W^&^ 3 ^IC/ N 5" > ^"g^^T*^ ^ ai^^CT) N O P ^ 

[ o o 1 4 1 0 6 lit£3feco V L I w^a£50H-S:a<o^^ 

[00 1 51 ^6(Ci3U^T. JtlH^^ ^ 'J S8 1 1 



[0 0 1 61 Kuxfi, vLiw^^^fham^ 

[001 71 

[^0J*^«*LJ:5<!:-ri>^Ml CCD J: 5 3&«£3fca) V L 

^-^m^mm^^&t^Nmizmtztsii^m^izit. ±x0 
m^uiztsi^x. mm^i^^mn'ri>zt{tx^^iK 
:z(om^\z\t. mm^^^m^Ltai^^m^UiztiLx. 

^p^'b^^Q^^^Tt?'5:U^fctf!>0. NOP^^ (Non OPeratm 

n^^) mm^'^ti.xm-y I- 1 w^^iristoa 

L-C(i. NOP^^C0ai±#<3tCSo 
[00 181 ;z(Dtzib^ -m^tiizfa^'y-Uiztsi^x 

it. V L iv/m^mtfnmxz*i^m^-r^m^\z\t. 

tf3i':)XL'^oZti)<^ mmttJi-DXl^^^ 
[0 0 1 91 zfu^^J^^m. RXf^^j^^ 

■J ^Ainm^^ c t A^^^etjs&ss*sei-r ^ c ^ * 

[0 0 2 01 

10. xii. m^^^mfr^Si^xom 

(DVL I W^^S. 1 0(7>g. S©-f'S2 0 

iz^i^r^^oizmmi-^o 
[o o 2 1 1 ^fc. :^^mzm^^i^mi^^mit. 
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tlx.. 1 XI*. g*^^llfTSPS»*-CCDffilS<i03£ 

testify. ^-r^?5:<i&$A-r-s^^-?*^u. &i;#Rr^:g 

[0 0 2 2] ±ia^^:g>^'Ji:yiS^itiLfc^^^^ 

[0 0 2 3] -tlE^^etj&Saii^ NOP^^ (Non OP 
eration^^) ^if Af - ^ 7^ < . fliS^^aMm^ 

[oo 2 4] ±fam^!jttff«ii. i^^ic«a(D^^§ifT 

fc-:3T*,<t<. Jbiaa&5iJt|-®:tiIi. VL I W (Very Lon 
g Instruction Word : ^3fe?iJttS:ffi 

[0 0 2 5] 

[^B^OUffiOJ^S] *^0^lc«^^^ttJ&^M[i. 3£ 

5utts:^i3j5it-5^^ei*&ga(::5iffi-r^c^*<-e^ 
[0 0 2 6] :$immmm<D\/ l i w^^fe^uttgiiiii. ^ 

I*. «£*ClJICcl:^VL I WMafe?lJU-®«-C'li. VL I W 
LT^^b^OIC^L. *IIJfeJ^SCDVL 

[0 0 2 7] 1 \t:t^mBmmm^mizm^^^mm^ 

[0 0 2 8] IC^3l^T. V L I W^^t^UttgiaO^ 

^>^'j^[&2 1 {±. VL I w^^$<§^*r^^^-?^^y 
2 2. =&VL I w^^cDS*. -rnc*:)**. ^^^^a* 

^/cAfc>CD^^||2 4^. ^^y^'J 2 2A^t>g^^tiiLfc 
^^3— Kl -N$. ^^^^1 --N*!: LTttJ^-r^fc 

i6a)/<'y^T25 (y<'>:77 1 —N) i:. 



[0 0 2 9] ig2ii±iBvL \wmmmn^(o^^T 
K u X ^i$sp j« £ ^-ri^ 36 ^ o 

[0 0 3 0] ^2(C^LNr. KUX^jSSPS 1 

it. 2fecD^^7 Kux^fh^-r^fca6cDlra»:g3 2i:. 

[003 1] iaT. ±&(o^5i:^m^^*itz^^m^^m 

[0 0 3 2] ii2(z^-rvL \ v^m^mtiMm<D'^'^T 
Kux^^^P3 1 1w33t^r. -i^p v^-9-^^;usicste^ 

KUX36<HSf*tL. 3feli:S6^^a3^^#V L IW^^ 
<DT K ^ ij gjj 2 1 iz-^x. t)*v^o K 

UXIi. -mOmfv Ka){i-^T*SI^$ 

I^CD^^^^05feaI&a*ntL. -^^TKLxXn + l- 

mA^ ^^^^U 2 2a)'7— KT KUXi:35:§o 

y. KUXn + 1 -ml*. ^J^lrgfetf^m-r-^^ V L 

[0 0 3 3] mnU<r>m,fi<NX^ VL iw^^a)fi:;feS 

N = 2n 

[0 0 3 4] ^fc. KbX^^«53 1 IrfcUNT. 

Jt}n^g3 2li. A:ti*tL-5^^:^. -r^S:*:**. ttflrtD^ 

[0035] •i2U->^33-e(*. C(05ESfeWti:35^^^T 
KUXi:. A:^]**t§»iST KUX^$. A:ti**Li)5^^ 
iSJI^^l-^COfilCcfcySWLT. iELLv:5?^^7 KUX 

ux$S«L. ^fc. ^i^teJg^^i-^A^ooag^ici*. S 
3teM<t*^^T K ux im^i-^ C ^ icfjr^o 

[0 0 3 6] KUXUvX^ 3 4T*l*. <7ay^ 

■^^^JUmz^ -b L/^^ 3 3A^t»^^t)*V^*^^T K 

[0 0 3 7] i^iic^-rvL \wm^mnntst<D 

^^-?t^ijgiI2 1 |C^3t^r. ^^>^U2 2I*. 
^xN (N = 2n) <7)iStfV-tiJ L-r— '5i*iSt*. 2 (m-n) 
ig(7)gaStOo MIC. ^^>^'j2 2(i^^Z3-Kl 
-N/2$|&$ft-r^/0-> (^T. /^>->1 

^-pt^UTKUXI. ^^:>t^'JT KUX2IC^ 
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[ O O 3 8 ] ^ »J 2 2 ICli. -Sim^O V L I 

■r^S^J^tifettlS. 1 OOVL I w^^;b^®Sg-r5 2g 
[0 0 3 9] m^ (CfclAT. VL I W^^l 

<D/^><? 1 2a)5fea)g(cag-r^o 

[0040] C(D.fc^5Sft$ftJ^^Sff^-r^-^(Ccfc 
[004 1] ^fc. ^^Sj^^'J 2 3(i. ^^rKux 

*^y^U2 2. :&r;$r'^:^y ^'J 2 3fC^tLT. ^2 
CD^^r KU;^^^gP3 1 ;b^^^^r KUX;b^-§^^b*v 
-So ^^S>^'J 2 3t:(*. C(7>$^T KUX-CfiS* 

[0 0 4 2] -yj^ ^^y^'j 2 2i3^Lr(i. 

K U;^ 2 S^ii£-r V L I W^%05feM^^^^A^/< 
[O0 4 3] yO^I. 2 ^f^^lcgg^tU 

aai-r-So VL I w^^(D5tii^m^'^A</^>^2izi& 
m) +1 *ttj&-r^o 

[0 0 4 4] dixIZcty. /0<7 2t^ ^(D^<Dm<D/^ 

[00451 ^fc. 01 (Dj!in§:§|2 4(i. ^^-^t^UT 
■rJSrt?**. S^VL I W^^05feflIM^^^ib<y\*>^ 2 

[0046] 7^=1— $f 2 -^K-^n^^^TKU 
X 1 - n . -Tft+^t^. ^ y 2 2 P^COm^ V L I W 



^^CD5feIIM^^^iiKi:. ^^:g>^y 2 3*^t)§^^ 
^^J^^y 2 2;5l^t)S^^fctiLfc^^a— Kl -N^ 

mtif^o —yj. ^r^-— :^;n -No^*, 1 
[0047] j<vyi^25{z^i)mmt^^*iti:i^m'^iz 

Htsii^m^izit. ±xotti:^j:'?t^mm^mm-r^o 

[0 0 4 8] eS^LT. S^VL I W^^<7>^^^^ 

m^^t:. \^m(j>m^mz^iix'^ici^xhz.tt<x^ 

[0 0 4 9] Ja±g£B^Lfcct5(c. :^mM^m\z%^^ 
^ttt&SMtts ^^-?«^ygP2l. ISacD^^Hfr^l 

2 3ti/U'vx^:7 7-<;n 3^m?Lfzmmt\nmz^^ 
$ftj&-r§^^tttsssr**or. ^'^y^ygp2i 

(i. ^^;/^y2 2. ^^:l>^y2 3. AnS:S2 4. 
y<^"7r25 1 3^1/7^3— ^2 6*fig 

^fTRltg?S:Mm^%<D^T'®/a*Hl> RT^fiOV L I W 
^^S. 1 0<Dg. M^^-S2 0CDg(C^fc 

*<y. *-rm>'cf<ft3fA-r^^^>^'j 2 2. ^ii^^-rt^ 

^y 2 3(::>E*LT. &*t/c^m^^*#^ t 

■r^^^r Kuxizcfcy. ^^-?t^y2 2. js^r/^^g 

>^y 2 3<!:$|^ftIzg£^£ilL. ^ y 2 2 <J: y 

^tti Lfc 1 efe^t^^i2g(c^fcA^^^^llfTSBalc^ 
LiNSt<D^^^^<D5*». ^^:^y^y 2 3cfcysi^tii 

■r^Sio*.. SS^tiiLSt^<h-r^VL lw^^O^*S« 
1 2(cfit$&-r-5<t 5(cLTt^^<D-C?. NOP^^SJfA 
LIW^^^iJS. ]lSLT^^>^y 2 2(CttJfftf 

[0 0 5 0] -r**5^. a*W(3ct^VL IW^M^Jtt 
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it. (N-1) /Nt<7Z^ttdi'z>Xl.^'?o 
[005 1] CttClj^LT. *IISE^Bl3^g^^^«J& 

^^m^^^-r^^^Si^ ^ u 2 3 ^iss-r § c i: -e, 

[OO5 2]09^(^. Nli<7)i^fTSP^-5->5:^i>VL I w 

^^:l^^'J§a=MxN X I o g2N [f-y K] 
tfsi^ha CC-e. M=1 0, OOO. N = 8. 
S=3 2e':;h, P/N = 0. 5eSCDftMfi4l?&CyTf 

1 0, 000X8X32 = 25. S/^HlZV h 

10, OOOX4X32 + 1 0, 000x8x3 = 1 
5. h 

tt^^j. $ti4 o%a):^a^^A-ti"^x. :slxs. 
[0 0 5 3] ^fc. :$immi^m\zm^^^mi^^mit. 

[0 0 5 4] 3^^. -tlBUJSJ^^TMi. VL IW^^fe^lJ 



^ii* tL-s iHiKco— ^-e & o -c t <t c i: lis 5 t 
[0 0 5 5] ^fz. ±m^umumimfii-t^/<^:/y 

[0 0 5 6] 

iifTRrig5£c^^^^<7)^'eissjS$*L^Rr^S(^v L iw 
1 OCDg. &-5LMi, agi-r^2oo^ic*fc 

^(c^^tiJL. ^^^^'J.fcyg^^£iiLfc1 ^fe^l^li 

[HMosm^ssiB-^] 

[^2] ±ia^^«*&gm<o^^r kux^jsspcdis^ 

[1^4] ^^<7>'^^^i&^W(D^m^^(r>^^—'^v h 
[^5] ^jE&3fecD*^«^&sso^^;*^'Ja^(D^^^^ 
[US] ^^£5fe^7>^^«$&ss(7)^^TKuxi^^c7)1^^ 

2 1 ^^^^'J^. 2 2 2 3 

y^'j. 2 4, 3 2j!jnS:^. 2 5 i^v'^T O^vVt 

1-N). 2 6 5^=3— -5^. 3 1 ^^TKU;^^^ 

3 3 -tU^^. 3 4 ^^7KUXlyi?X^ 
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